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(57) Abstract 

PURPOSE: To reduce the read-out error rate by 
correcting a ticking width of an interval of each edge 
position generated at a leading edge and a trailing edge 
at the time of recording, converting inversely at the 
time of reproducing in accordance with correction at the 
time of recording, and improving recording density by 
utilizing dispersion of a margin at the time of 
multi-valued recording. 

CONSTITUTION: An error correcting code is added to 
digital data inputted to an encoder section 2 by an ECC 
circuit 4, and converted to data of 3 bits unit by a 
conversion circuit 5. A system control signal is 
inserted from an addition circuit 6 every time when the 
data is sent out with time division and sent out to a 
calculating circuit 7, data of 3 bits unit is assigned 
to edge positions of each eight steps of a leading edge 
and a trailing edge, recording position data is 
outputted to a correction circuit 8, and an edge 
position is corrected based on a bit length. The 
information is converted to an analog signal by a 
modulation circuit 9 and outputted. A cutting machine 
manufactures a disk based on this data. At the time of 



reproducing data of the disk, data is reversely 
converted by a reverse correction circuit 14 through an 
AID converter 11 and the like in accordance with a 
correction characteristic at the time of recording and 
outputted. 
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tUrmtfrT-?*, MH-^SiESS^a*:** 
*7 hatc«»U 

SK>5:±E#iyytt1HWfl!>SJ*««:«]Ei-*C t 
Jhrt* 0 x y y a CTXJiitT** dxy s^o±e* j. y Vfi: 

fi: <tOT&5£$K* tfy hC09 %«*tfy hRZf&m 

a irXJ*j£T* f x y i^O±E*x y ^tttt U J: o r & 

hofi^fi<4i»:«or*i <fc&J: 20 

E*07*-f ^f- ^E«**» 
lSt#^3] ±B4±i«!lx7 ^RC^XIiAT^^ x^ 
^-U*ft$ix^:±E#Jc.yyttii|gi^iaABji, _hK# 

T#»)xy v>r. ±E*xyi;tt:iBOo**fiif 
±ri* »x7j;a CTX. WtttT** DX7 S><t>& jc y y ffcB J: 

orassft'sey hoi$35 f fi<^ii:ffiot^i < 30 

1^5] -r-<x3r«E«K*K«jaE$*Lfctry h«5 
s^^Mi^rf>f s** A/-7 r -**EfM-*7 r 

-f ^ ^^f»-^E«**Ci5V»T, 40 

try h«*:*ftt47 , -^ffift*Kt, 

st*a?j*afc:i£t:fcey hs-cf^fu^ v**,*- 

•) jl y v*K£ & £ ftfc&Jc y 5?fifii:« 

3 ft*:±E£-x y 5>ttfiM^I1*«£«iEi- *ffiiE#« 
®o 50 



[§S*Jg6] ±E*BjE¥SUU iiaii^U-yvS^ 
Xii^Td* Dx7 >nc£f££ *tfc±E*x y s*tt«H<z> 

IB!I*««:, ±EA±.*«»?x.y t>»trX»±£Tj&'»)xyS> 

o±E*xy^ta:iau J: or asa^iti try h coo 
it*7 bRi/mm^y hos$so r ffi«*aEx.i* ± 

Eiii*!)x7 ^X^XIIAT** S xy ^olffiix-; 

y«a:ejcj:oraa$*t&bry h^ft$i f a<4ics 

Xf*3£T*« 0X7 i?K£j£ $ fv/tJiE&x y vftm^oo 
±E*xy5;flrtt3ft*^flE$tL^±ElSC±3&«0 
x y v> R tfjl\* 1LT& Dx7Vi:U^T, JiE* x y >< 

ffieco^^dftsey hacr«fiey Kras+ajtys; 

£ & $ ft fc-LE jfc-t** 0 x y >?a OTtli j£T a* Dxys; 

< fc* J: $ li*«3Bttt:ltjEf 4 - t £#&£i-*iit* 
SStrEttOf^f y^/U7*-^E«*iao 

X(i^T^« ^ xy 3>K£jft$ KfcJtE*J-y S?fiftimo5 
«l A H «r 2 ^ W a T M jE f S C t * W & * 4 fit 6 

[i*S9] wsfeosi*«ao f ss*a-c*w$tt*:try 

h <D$.±.ti< *) x y Z/X l±at •) x y $ *t 

^^EaSiifc^^^REftafrtffttSf'f^^ 

;wf-^|f^jS»cij^r, 

Eli^F Kit iE $ K fc±EJB *« * *»]E L r * 

fee 

^War^iE$tLr(/>-6^|c:ti, 2 *wa«54*ttCIE 
i: r iSM IE 1- * J: ^ K L tz Z t S: W St t + £ R ^3R 9 U 

y F o at ± A « 0 x ^ s; a X i i A T * « 0 x y s; « r js $ 
- ^ 25*E^ $ n at T*>f ^ 9 ^Efi«# ^Mt^f>fy 
E«i*lc»jE$H>t:±ESffl*Bft*»jEi-ia*jE^K 
f^f^^l 2] ±E*xys;ttiaiaio«l*«OWjE3ft*2 

^Ma-c«jE$nro^«^»zw. ±Eaa«riE*Srt± 

E2*wao«tt»cn6CrjSE«jEi- iCt 
[0 0 0 1 ] 

CI*] ^T^«^r->^i&5g^sft^-f ^ 0 



3 

&S£fW&1-**:fi!>0^l3: (12, ©6, H8. II 
3) 

(1) £4MRje (Mil) 

(2) SlXttOT (H2-H6) 

(3) m2mmm (a 7 -hi 3) 

[0 0 0 2 ] 

ia«±«5«ffl»»] #§&w*fM v*;^7*-*f^iiw 
[0 0 0 3 1 

±*«»> yat/Xli ATA* !)X7S? taenia c t c 
i')7'>f y**«tt*E«+S*>S):&***o ^O^fit 
«***KlcE«'*-&*:aC>C* \£y hox-y *J&W*m 

tiLW-zmmmmzftm Lxm^<o^m^m^hx^y y 

<#8I¥3 - 1 6 7 5 8 5^) o i-ftfe^kTy hOJty 

s^-c^d, £«>j:3 4EfltiH£rc£*u£« 

aon-r^y b^y v<nun<nmt*ftmzi&^mBt'eifom 

[0 0 0 4 ] 

7 h fci*i6«tfy 

< LTv>< Kfl&oT, ^^'J^Wf-fX^ 

v^WT, 1 oco tT-y f t&jfcmzfr* < LTt, 

£<> +4*?^±aoEa*tt-cii. Wz-\£%-%<o^y>> 
£8&P5 (ftftm«>.x.y VftS£ 7, &ttM<o^yy&. 

[0 0 0 5] l h < LTW 

k*ot, ztihWy too *>/h£v*tf;/ Hi«feft f 



(3) - 2 7 2 2 7 8 

4 

il:84ti, ttoTfcfv f7^i^7h 6 

51^^:, tfy b 1 *\£y Y 0 tR*Mildfflt*li^rL 

u- hMS<* My h*«*v»lif Hiftv*t 
#x<bH*o co*3 4*#t£*(ci3^Tli, S£<*^* 

fi<^^it, seaaFft^Tif^itnjfor^^d'ofco 

[0 0 0 6 ] *»iPI«tja±Ojft*#lBLT£$n£:fcO 
T. ^f£^H«7- v>co»f<bo§ «-«9i:iSffl LT 
ESa&KtfilJ:*-** fcRIB#K, !?&B#Og£aJL<7>^>? 

[0 0 0 7] 

20 «!>*5MIKi3v»Tl±. fVX*«fi«**l;:38je3*.fc 

^«c*jjt$n>t:#j.yyfitt^aosT, s±i^x7 

30 [0 0 0 8] Sfc*SMIfcl3V»T«t, f-f^OTBSUB 

o i y y * <n m & m r vm * & r k m $ * t -f a v 

0. 4 0) UiJ^T. f-f S^^^t'-Jf t % KMi-^g 
a*.»t*tl?y httKftJR+iT'-^RIfc^R (5) 

Cfe e 7 f atx $ f >f v ^ ^ 

■t*-**. &mZttX5L±Tb<*)^yVRVXl±iLT&*) 
x75;i:4S$iifc4x7yttSt:i!iit4X7!;fi 
fetS^ (7 A, 7B) 2. ±#9 X7 vStfXfi 

40 at*** ytt«noja*«* 

MIE-f^^iE^R (8, 8 A, 8B) J: £K»t& J: •) 

[0009] 4fc*5feWjz*5v»Tii, »aoiai*«3Sta f 

^ttetif-f V^^f-^W&JS-feuijv^T, E 
50 [0 0 10] **:3M69IK*iv»Tli % ^f^^^I^tlXC^ 



5 

M&&'C&.m'$titz\dy b <?>\L±.ii<*) .xy v&trxii:£ 
T& 0^*7 vt:4«$ titz #x y vtt§rao#J,&$gtf<*t 

*l#<:S±1-*7 r -f y ^^■f-^ff^^tg (3 0, 5 
0) K&v>T, Efi«K»IE?ftfc3fl*«*i£*tjE+& 
(14. 1 4 A, 14B) *Klt* J: ?i:L 

[0011] 

May VRVXltZTit* 9 x y v £ J^O^tHS 
&±#9 iy ^ROTUifcT*' 9 y 

[0012] 

[0 0 13] (1) 

I& 9 ITjE^F-f-ibSI&Cerror correctinq code, E C CM 

i&) 4. 3 try F*ttKifeiatt5, ^^A«i»«*#ini 

rg&3»*r>yi o, rtomv'^^M (a/ 
DMfcS) i i, M-fr^ft*Mi 2, gttfa#n« 

(automatic aain control. A G C ®fi&) 1 3 , ff 
*l*jB*|jE@ttl 4. •f-^&aSLISB&l 5, 8 tf 7 h 
m«KKftl§IKt 1 6 Rtfgk 9 tlJEft^im& ( E C C E 
») 1 7 *9«***fCm. 

[0014] ^>x-ru2 try h^-tt 

OtM ^-r- * |± E C C IBBfr 4 Tgi 9 IT IE 

sa, 3 try hm&tLiAMms-cs try 
try f«.ftKifti§i»5 j: *j^«-casffi$tL % 

7& f £tfJ£*t*^K, ROM (read only memory) 

A$iirE«Jtyyfi:ewtriatt7tcaas$*Ls 0 e& 
-^y v<£@fmieiE&7 -cii, :<^3t:7hM(0f-^ 
£±tf<9^y s;atrifcTA«>) -xy yof*tfKi:* 
Mffl^K«$ix^8ft»ojty^iifceusyosr, try 
hoi*;^i^tt8 try h<&e«tter-*$*ffi« 
B#*iEEiHf 8 Kaj*$n*o 
[ooi 5 1 E^B#^jE®^8T-»i, i %mm<r>%i 

£\ try h<7>£±a<9 jty yftCTiiT*«0 Jc-y^tf!)^* 
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*#l8LTtfy hwfi$*Mi:x7 Vtt1B£*ijE-j- 

y vatftXTi*!) Jty ycoM-^O^y ^«fi:*Otf^<b-t 
^^y ^*o»jE****«>TJLy i?tttt*ifci6-s 0 ze> 
XnKL X MjE £ ft*: 8 tr y h 0£«ttB««li y S> 

3ft*o 

[0 0 17] COJ:^:LTM$n^^^^^ 
#*7'3-r»30rvyi 0-CiflBLTA/DSElftB 

i 2 -cvw *Bfe* u a g c mm 1 3 -cm^m? 

20 — 56t«rS J: 9lc«»A*W»$iti 0 AGCI^l 3 J: 

&*tjE@g&l 4 tcA^^^o 
[0018] H£R*at*IEiaj& 1 4 -CJi, « 1 oftttffll 

ttlEOWtttJSSt-cafcKtfttffv^ 8 b*y hoi5li12M 

^"^^■r-^^mtiei^i stcm^-^-So f-^aia 

L0E&1 5TMi^n.-?*ftcO7*-^^8SPIr<7?^y^tf0^ 
H(cS^^3^«9JI0f LT3 try h *tts>7*- * KSHft 
30 L, 3 try bmmzU&Z titzT-*UL 8 Ify h^t£^ 
&I3B&1 6-C8 ey hMof-^:^$^ E 

cciue&i 7-cm»)frjE^fi : ^nrffa7'-^ t trm 

[0019] (2)^1 ^Jfi^f 

ei 1 1 it Lx^-tm 2 k*3v> 

J:^:> E«Jty^ttiaH-Wia»7«SLJLi^j:.yi;ffi 
SttXlBlB 7 ASCrStT^ 9 ^y i?filtt«||K 7 B"C 
40 ^0, f*i?KROM-C*tS*iTv»4. #Jiy^ttfi 
tt#iatt7 ASC^ 7 BKA* U3^7 MU<D7'>f^ 

itMfy Mx7 ^ttfili8 try hT^^ft, iOgPS 1 
Tli0-~225 O 25^^c0&^O-? ^ 8Sffic0ft4:^(t 

jratt*. ja:±7&^^y ^«tiatf#iaK7 as^t^ 

Dx7^fff»7 B J: *)mtiimz> 8 tTy ho£ 
MSf- ^»*B«»li#»IE@tt8 UA^7^ft^ 0 

[0 0 2 01 ea3HftIE@&8 U 8 ey h64k 7- 
ft^ftSROMtM?^ 33t±3ft*»)iy^xa f l£ 
50 W9x7^*x7^fl$, #x7-;asi:j:or 



C5) 



x7i?«W«*iotX, = X, 0 -X r7 , X, = x«- 
X f , &4fK -ft^£0 3i::^i-£^ K£#>£o ^or 

X, ' =X, + A (Pn-P) 2 

[ft 21 

X f ' =X, -A (P, T -P) ' 

[ft3] 

P = X, -X r 

[0 0 2 2 ] ZZT*P„i±tLTtf1>x.y ^«X„TiS[± & 

<b tit:{&<D 2 L*r«afc«tt a *« ttzmmiE 20 

Kftlx&tt*<4itlE&«>£y b POlfcjtA*0 J-y yoitx 
r ' •c^c^^tr^o h«iuc (2) jtii, My 
FPOfiT^Oxy^fiiicRLr, b P 77 cr> 

m$ t My b P^g£ t<n&fr*$ti£)^ $ttbhtitztev> 

Y, =Xr ' - B (Ptt-P' ) 

[ft 51 

Y, =X, ' +B (Prt-P' ) 

[0 0 2 4 ] c;n f &vy* \t <n ^xcf (2) 30* 

At*KmLtzHLi:^h\zK»Ltz^}£y b F<n±L±1>< 
*)3Ly ¥<D3-y VftMJk.XftL'Ytf Dx-; *J<n*-y V&M 

*• p' »± m stxcr (2) 3ftT*g*ufc««>fcry h 
p<^>^$, i-fcfc>*> (1) j£Rtr (2) ^-e^u^m 

or (4) *i±, **try h p„ fc^oey h po 

tzi&Z (1) Arjfcafclf'y h potft^iiiti) .x*40 

A (Ptt-P.c) 
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-e^^o -tfc*>t>p.. = x r .-x,.T3e"*c: 

[0 0 2 1 ] CC^ftWfcttJIMfc-tSJfcaiC, fcfvhO 

&i-*>t^ ^yy&wLtDnjEMiiiMybvmzvzmiz 

iOJ:^«r»jEU^3S; (l) . (2) 
(3) *i:iotffi i 2> 0 
[ftl] 



(1) 



(2) 



(3) 



[0 0 2 3 ] tw^^±3iO (1) (2) str 

8^S<«rotLii. (1) . (2) fttf 

(3) 5S-C««Lfc««:$€>^^ (4) ( 5 ) "C 

[ft4l 



CO 



C5) 



[0 0 2 5] (5) 5*li, ftIk'-nP„i:^ 

Km&Bz&ctimiz^ (2) f p<om 

O^^FP^JZTA^i^y^fY, Tifc £ d £ £3< L 
tv^o C C-CJftSe y b Poo0>&B&&ft34<X3bfe 
«rv»J:^ u#«rB*a«+Sfc, «ttBJi^* (6) *i 

[ft6] 



B = 



H2A (Ptt-Poo) 



(6) 



[0 0 2 6 1 ( 1 )*, 12) A, (3) (6) 
^:$r (4 ) sS&CK (5) *»cftA+ii t*c J: ») . ^c^: 



(7) » Of (8) mcti^^, 

[ft 7] 



C6) 

9 

Y, =X f +A (P,t-P) 



#OT7 - 2 7 2 2 7 8 
10 



A (Ptt-Poo) 

1+2 A (P,t-P.o) 



CP..-P+ 2 A (Prt-P) 2 ) 



[#8] 



Y, =Xr -A (P,r-P) 
A (Pn-Po.) 



1 +2 A (Ptt-P b «) 



C7) 



CPT7-P+ 2 A (Pm-P) 1 ) 



(8) 



(7) (8) *l*Mfc£#**+5!^C*9. 

le^^iEPK 8 O R O Mtrftlfl $ ttr * o 
[0027] CCOJdK (7) staiK (8) ^CTSSft L 

cscsttSo -r£*>*>ia 5 a»<bfflsri * j: -j #i 

*!MIIii3V*Tli, fcTy h (X r0 . X«) fc 

^ (x rl . x #1 ) toraii^:^ tr^ h 

(X rc> X,«) t\>yh (X r7 . X, 7 ) fcOffili^LXf 

> O *> O § £ ft & ( C ftffl + £ £ t T § * o 

10 0 2 81 i&O^KJ: Qx-yytfWMZtitzTJ 
^^«ltti»*i:ov»t, ttTcawti. Hit* 
Y, =B, -AY, ' 

[^10] 

Y i =B, +AY, ' 
[0 0 3 0] C 9 LX&hKfzY r RXfY f i:o^t, * 

X, = Y, -A (Prr-P) 



-to me k^-tx $ agc@§&i 3 j: oajasn/,: 

v**;kor F«*ii, il^Dr;fiKi 8 A& 
[0 0 2 9] S£f$i£*tIE@£&l 4 liMiWK^lt*:** 

*fiE£?T.o ROMOfflAflffcffiSofc &*a*#&fc* 0 

*Ui** (9) XCF (10) f:<tot^S 0 
[%9] 

C9) 



C10) 

(7) cfc&Cf (8) 3t*a*lfci-4 ( 
1) £tf (12) UJ:oT^$:fL^ 0 
(ftl 1] 



as**!*** (i 



A (PlT~P>i) 

1 + 2 A (P,t-Poo) 



{Pit-P + 2A CPrr-P) 1 } 



[ftl 2] 



CIO 



X, =Y, + A CPtt-P) 
A (P,t-P.O 



1 + 2 A CPtt-Po«> 



(Pit-P + 2 A CPir-P) 1 J 



(12) 



(ID (12) (9) ftRV (10) ^*^A-f [ftl 3] 

*5£ (13) ftCT (14) **»<bft* B 50 



(7) 

11 

X, =B, - AY' -A (P„-P) 



ftffi¥7 - 2 7 2 2 7 8 
12 



A (Pw-Po.) 
1 + 2 A (Ptt-P„) 



{P„-P + 2 A (Pir-P) 1 ) 



[&1 4] 



X, =B f +AY' +A (Pn-P) 
A (Ptt-P 00 ) 



1 + 2 A (Ptt-Po.) 



(13) 



(Pt,-P4-2 A (P,,-P) 1 ) 



(14) 

£ ° (13) (14) ^7 *-y«**U B«**jEHtt8»ia±#*:ry*tttt 

«1K140ROMU*«?«^&. XKfttt* R »jEHa8 AacrDtTA^iy^ttBtHJEHKSBJUJ 

F**l*3 *V MMM*IB*1 5AS^1 5BC^ *JS^ftTV»i 0 #»iE[ltt8 AXCT 8 B Ul± R OM# 

**t, 3e7h^^l5Al£n5Brii*f B«firHd,-t©SSlt8^F 2S69-Kfc*l 

**HK1 6C«**atfrJ-S 0 20 [0 0 3 3 ] « 1 «Jfe«FfTldt, ? h 

10 0 3 1 1 U±w««KJ:*Ltf, £±**l> .xyster **&E*tt*jE**fci&Tw*:^ m2M1faWT?\t 

^^ttM^**tB*23fcR|ft-C*ljELT^*0-C, -7 [0 0 3 4 ] H 9 tc^-f- Jt } fiWDx^;ttIi 

^^^oira^ItSCt^^o +4 jEBttSBfcl*. ^^tt«fttHatt7BJ:9ffl*$*t 

x^^lCiorasg^W *8*fyhOf-^X^A***t. MtftiM7B^ 

***S<ft**dK»jEU 30 ««ft^UBi 0C^tJ:9i:0- 255©tt*0 } * 8 

[0 0 3 2] (3) ^2^JfiM J6LT*J*K -tOM«li^5* (15) -C^$*i& c 

0 2 t<7>ttfc*Zfr\zm— ff**#LT*i-H 8 fcrfcv* [^i5] 
T. 4 0 Lt*»W«)il!; 2 J: Si >3 ♦ 

Y — A X 1 +BX + C (15) 

[0 0 3 5 ] (is) *K*v»-C£ttA, B&tTC* * J^iEfc J: orfcfefc fcw* J: * fc, (16) XtK (l 

fcjtyy*fc«x. -x, on, *«tryht«br^ 40 [&i e] 

Y, - AXi 1 +BX, +C = Xt (16) 

rati 7i 

Y, =AXo* +BX 0 +C = Xo (17) 

i: _ tY ' «»iE*0«*hry hOffu Yo littiEttO *st (18) XCM19) WiCtWii. 

^It-fe^o Z<0 (16) j&Rtr (17) 3iti ★ [ftl 8] 

B= 1 -A (Xt + X. ) (18) 

[ft 1 9] 

C = AX, Xo (19) 

(0 0 3 6 ] Z<D (is) *&tr (19) (15) 50 A + i , W <20) C t ^"C* * Q 



(8) 



13 
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[£2 0] 

Y = AX' + (1 -A (X, +X 0 ) J Xf AXj Xo 
(20) ^Xt^Lm (21) *f§* 0 * * [ft2 1] 



14 

(20) 



Y' =2AX+ {I -A <X, + X.) J = 2 A (X- +X ° ) +i 



Xo <X<X 7 OEMTY' >0, ? fcfe^** (22) 

1 

A < — 

Xi -X. 



[0 0 3 7 ] My h&&< «:&CttOTJc^yfl!)»b« 
^?<^cUM:t4i:ii, X 0 <X<X, TY' < 
0, i-^fct^*; (23) *fftfc+£aAfrBtt+ftwrj:* 

Y* = 2 A< 0 
A=0Ot £liY = Xfcfct) , »jE*iWj-4Ctll-c* 
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